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Early and interdisciplinary physiotherapy in a patient 
in the intensive care unit with a bronchopulmonary fistula 
after thoracic fenestration: a case report
Abstract
The aim of this study is to present the effects of the medical team’s therapy with particular focus on early physiotherapy in a 
patient subjected to elective pneumonectomy due to pleural empyema and chest fenestration. Our patient was 48 years old and 
underwent an elective pneumonectomy due to pleural empyema and cicatrization atelectasis as a result of complications. A lack 
of lung recoil after chest fenestration was the indication to transfer the patient to the intensive care unit (ICU) from the operating 
theater. Respective rehabilitation is necessary to restore the function of the respiratory system. It should be an integral part of the 
treatment plan, must be implemented in a timely manner, and should continue until the patient’s full recovery. This paper presents 
the effects of the medical team’s work with the emphasis on early physiotherapy in a patient in the ICU that resulted in a shorter 
hospitalization and a full return to functional capacity.
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Introduction
The intensive care unit (ICU) is a com-
mon place for patients to stay after thoracic 
surgery when they are in a life-threatening 
condition. The process of treating patients in 
the ICU requires holistic management from 
the entire medical team. Operated patients are 
often exposed to prolonged immobilization. 
Early rehabilitation is safe and helps to reduce 
physical and psychological complications in 
patients. The priority is to improve the patient’s 
critical status caused by potentially reversible 
failure of bodily systems. Holistic therapy is an 
interdisciplinary specialty in clinical medicine 
which also includes physiotherapy. The pre-
sented case confirms that personalized therapy 
has a significant impact on the improvement 
of treatment results while patients return to 
functional capacity.
Case report
A male patient aged 48 had elective surgery 
performed due to right pleural empyema. The 
patient demonstrated protein-caloric wasting 
(body mass index: 17.36). He underwent pleural 
decortication, right-sided pneumonectomy due to 
cicatrization atelectasis with pulmonary gangrene 
(TBC) with lack of recoil, and fenestration of the 
chest on the right side. The anterolateral sections 
of ribs III–IX were removed. The procedure was 
complicated by large blood loss (2500 mL) and 
hemorrhagic shock. The patient under, the influ-
ence of general anesthetics, was transferred from 
the Thoracic Surgery Operating Theater to the ICU.
Physiotherapy in the patient with a bronchop-
leural fistula after thoracic fenestration was intro-
duced on the 5th day. The early implementation of 
the process allowed to limit the iatrogenic effects 
of immobilization. The process of physiotherapy 
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in the critically ill patient was personalized and 
adapted to his health condition. The management 
covered three comprehensive domains:
— preservation of the full range of motion in 
the joints and prevention of contractures;
— counteracting muscle weakening and muscle 
wasting;  
— improvement of circulatory and respiratory 
function.
Resection of the lung parenchyma was, in this 
case, an elective treatment. A proper rehabilita-
tion was necessary to restore efficient functioning 
of the respiratory system. The patient, who was in 
a medium-severe condition, conscious, and alert 
and oriented, was ventilated and infused with 
Levonor solution to assist circulation. The pro-
longed state of hypokinesia, which negatively af-
fected the anatomy of the human body, was coun-
tered with personalized kinesiotherapy. Passive 
exercise and functional positioning counteracted 
the decrease of muscle strength while, at the same 
time, proprioceptive stimulation influenced the 
central nervous system. Buerger’s exercises were 
also introduced covering a three-minute rotation 
of lower limb positioning in the following order: 
passive ischaemia, hyperemia, and rest. 
On the 10th day, bronchoaspiration was per-
formed and small amounts of mucopurulent 
secretion were sucked out until the stump of the 
bronchi was sealed. Fully assisted partial vertical-
ization was performed and a normal orthostatic 
change in vital parameters was noted. The effects 
came unexpectedly fast. From the 11th day on, 
rehabilitation could be performed in the sitting 
position. On the 12th day of the ICU stay, morphine 
was discontinued and assisted ventilation was 
withdrawn leaving the patient on passive therapy 
with nasal cannula 6 L/min. Exercises based on 
symmetrical pelvic movements in closed chains 
for the limbs were introduced in which the head 
and trunk are extended to enhance the sitting 
position during exercises of the shoulder girdle 
on the right side. In order to maintain proper ven-
tilation, stimulation of respiration using different 
pathways was used. On the 14th day, the patient 
was able to maintain the stabilization of the lower 
trunk independently in a position with feet resting 
and stabilized on the ground. Achieving a higher 
position allowed for the inclusion of exercises 
enhancing the muscular strength of the lower 
limbs using a bedside cycle ergometer (Figure 1). 
The patient was verticalized every day. On the 15th 
day, tracheostomy was performed due to a need for 
prolonged ventilation. The patient was ventilated 
again. In addition, the therapist introduced man-
ual work by stimulating the abdominal muscles 
to use indirect work on the respiratory system 
because after thoracic surgery, direct work on the 
surface of the ribs and sternum was impossible.
Rehabilitation was carried out 6 days a week 
continuing the plan of the program. On the 19th 
day, the patient was in logical contact without se-
dation and was disconnected from the respirator. 
He remained on his own breathing through the 
tracheotomy tube. The next verticalizations took 
place in full circulatory and respiratory capacity, 
with an oxygen saturation of 94–99%. The bone 
window created in the thorax wall allowed for 
open healing of the abscess (Figure 2). In addition 
to parenteral feeding through a central port, an 
easily digestible diet rich in protein was intro-
duced. The daily verticalization of the patient 
from the 14th day of hospitalization prevented the 
development of contractures of the short muscles 
of the feet and Achilles tendons. Verticalization of 
Figure 1. Training with a bedside cycle ergometer
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the patient in stages forced him to be active and 
involved. In the first period, he stabilized his feet, 
knee joints, pelvis, and shoulder girdle. At the end 
of the rehabilitation process, after applying appro-
priate knee joint fixation, the patient stood inde-
pendently aided only by support at one location 
(on the sacral bone). In the afternoon, the patient 
performed simple self-assisted exercises of the 
upper limbs in a sitting position. Rehabilitation 
of the critically ill patient was conducted under 
constant monitoring of the bodily systems: blood 
pressure, ECG, saturation, and capnometry. On 
the 26th day, a cardiopulmonary and respiratory 
capable patient with passive oxygen therapy was 
transferred to the Department of Thoracic Surgery 
where he stayed for the next 10 days. 
After the fenestration was closed, pleural 
sterilization was performed through a drain 
with an iodine solution and a dressing change. 
The chest was asymmetrical. The rehabilitation 
process was continued and exercises with blue 
Thera-band were introduced. The patient was 
educated about the purposefulness of carrying 
out resistance exercises with tools such as a water 
bottle or Trifflo apparatus. The correct perfor-
mance of these exercises aided in the evacuation 
of bronchial tree secretions. From the very first 
day in the Thoracic Surgery department, the 
most important thing in the rehabilitation pro-
cess was the patient’s independent activity. The 
exercises in the ICU were initially assisted on by 
a therapist. As the patient’s muscle strength and 
education improved, they began to be initiated by 
the patient himself and were performed several 
times a day after receiving proper instructions 
from the physiotherapist. An increase in the 
strength of the respiratory muscles was observed 
in the following days. There was also a significant 
increase in chest circumference and a reduction 
in dyspneic episodes during resisted breathing 
exercises. Building trust and a sense of security in 
a critically ill patient is an important foundation-
al step that initiates good therapy perspectives, 
especially when taking into account the long du-
ration of rehabilitation at all stages of treatment.
The patient was discharged home from 
the Clinical Thoracic Surgery Department after 
36 days in the Provincial Clinical Hospital — Cen-
ter for Lung Diseases in a stable condition. He 
was fully capable and independent. The patient 
remained in the care of the Thoracic Surgery Out-
patient Clinic where he had regular follow-ups.  
Discussion 
Interdisciplinary rehabilitation undertaken in 
the ICU is an indispensable element of the holistic 
treatment process of patients. According to Parker 
et al., programmed physiotherapy contributes to 
a reduction in the occurrence of possible disor-
ders acquired by surgical patients in the ICU [1]. 
Dhand reports that polyneuropathy, myopathy, 
and prolonged neuromuscular blockade are now 
considered a frequent cause of newly acquired 
disease syndromes in these patients [2]. Early 
rehabilitation is associated with increased func-
tional capacity and muscle strength in critically 
ill patients. The cyclical nature of verticalization 
affects the patient’s perceived quality of life. In 
addition, Chapman et al. demonstrated that keep-
ing the patient in a semi-high position not only 
protects him from aspiration of offending agents 
in the alimentary tract, but also protects against 
ventilator-associated pneumonia [3]. Ibáñez et 
al. presented similar conclusions emphasizing 
Figure 2. Dressing change
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the significant impact of early rehabilitation in 
critically ill patients which reduced the time of 
their hospitalization in the ICU [4]. Other stud-
ies have shown that early physical mobilization 
can be performed in critically ill patients even 
when they require mechanical ventilation thanks 
to movement patterns based on Proprioceptive 
Neuromuscular Facilitation (PNF) [5]. It is empha-
sized that actions to improve the state of critically 
ill patients should be carried out while observ-
ing the results of monitoring systems including 
blood pressure, ECG, and oxygen saturation [6]. 
It has been shown that an increase in respiratory 
function is associated with the use of resistance 
and strengthening exercises which influence 
the increase in the efficiency of the critically ill 
organism [7]. The effectiveness of respiratory 
rehabilitation based on the elements of the PNF 
method to increase respiratory functions was also 
demonstrated by authors who carried out research 
using resistance and strengthening respiratory 
exercises in neurological patients in ICUs [8, 9]. 
Park et al. recommended indirect work on the 
respiratory system when direct work on the ribs 
is impossible so that the abdominal muscles are 
stimulated [10]. It was also demonstrated that 
bedside cycling can improve rehabilitation in 
critically ill patients as it ensures low-intensity 
movement and introduces activity to patients af-
ter pneumonectomy which affects the individual 
improvement of the body’s capacity [11]. Our pa-
per joins the growing collection of literature that 
suggests that early training cycles on a bedside 
bike can safely be carried out with critically ill 
patients. Camargo Pires-Neto et al. confirmed that 
a single 20-minute cycling session commenced 
within the first 72 hours showed no safety con-
cern as long as patients received low-dose infu-
sions of a vasoactive drug to limit the increase in 
cardiac output [12]. Cycling specifically targets 
the legs and requires movements that involve 
hip flexion which is important because these 
are parts of the body that are most susceptible to 
muscle atrophy and weakness when lying in bed 
[13]. Maintaining muscular strength may improve 
functional outcome as both paresis acquired at 
ICU and decreased muscle strength were inde-
pendently associated with poor hospital results 
[14]. Early rehabilitation had a significant impact 
on the functional state, muscle strength, mechan-
ical ventilation time, gait capacity on discharge, 
and overall quality of life [15].
The analysis of the material as well as the 
authors’ own experiences allow for the formula-
tion of several conclusions regarding early tho-
racic-surgical rehabilitation of the patient at the 
ICU. The main goal of rehabilitation is to prevent 
complications resulting from immobilization by 
instilling early and functional mobilization of 
the patient which shortens hospitalization and 
accelerates the return of functional capacity by 
improving the patient’s quality of life.
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